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EXHIBIT 3

SAMPLE INTERFERENCE STUDY
FOR

DESIREDIUNDESIRED MDS AND ITFS STATIONS

Provides complete details of proposed and/or modified MDS/ITFS
facility on which study is based.

Provides complete details of "Desired" ITFS station to be protected
including registered receive site data. The second part of this
section provides itemized details of interference study along with
resulting DIU ratio figures. ITFS stations requesting 15-mile
protection would also include a Figure 3 analysis, see below.

Provides details of protected MDS/ITFS station with 15-mile
protected study. Hypothetical receive points analyzed could be fixed
or vary from study to study. The Vega Group supports fixed points
to maintain the standardization sought by the Commission.

Claims of noninterference due to conditions such as terrain blockage
could be illustrated in any additional figures and applicant feels is
appropriate such as terrain shadow maps. Alternatively, consent
statements could be included as additional figures as well. The
burden will be on the applicant to conclusively demonstrate that no
interference will occur or that the "Desired" station will accept any
detected interference.

Applicants would include the Glossary of Terms which define and
clarify fields included in the interference study.

The Vega Group:

a.) Opposes studies that extend to 100 miles since 65 miles is
more appropriate;

b.) Opposes studies that include points that claim to be "over-the
horizon" or "blocked by terrain ll without providing a DIU ratio
first;
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c.) Supports the industry's joint development of a standardized
interference study to be available for all applicants, permittees
and/or licensees; and

d.) Opposes the Commission's proposal to complete interference
studies on behalf of the industry as this will lead to further
processing delays.



TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED) STATION

INDEPENDENT SCHOOL DISTRICT #492

(029.11)

STATION LOCATION:

CALL SIGN:

FCC FILE NUMBER:

FREQUENCY:

NORTH LATITUDE:

WEST LONGITUDE:

TRANSMITIER OUTPUT POWER:

TRANSMISSION LINE LOSS:

MAX ANT. GAIN:

ANTENNA TYPE:

MAX E.R.P.:

POLARIZATION:

ORIENTATION OF MAIN LOBE:

NUMBER OF ANTENNAS USED:

GROUND LEVEL

ANTENNA RADIATlON CENTER:

FIGURE 1

(c) copyright 1994

AUSTIN, MINNESOTA

NEW

NEW

G1-G4 (+ OFFSET)

43° 40' 33"

93° 00' 09"

43dBm

5.1dB

14dBi

ANDREW HMD16HO

51.9dBm

HORIZONTAL

OMNIDIRECTIONAL

1

1210' AMSL

394' AGL



ITFS INTERFERENCE STUDY
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TECHNICAL CHARACTERISTICS OF DESIRED STATION:

Station: Regents of University of Minnesota
Call Sign: WIG34
Latitude: 44°21 '02"
Ant Type/Polarization: .A.ndrew P8F·25D Horizontal
Ant Azimuth: 146°
GL (ft. AMSL): 1250 ft.
Rad Center (It. AGL): 395 ft.

City: Hader
File #: BMLlF·880105DA
Longitude: 92°46'53"

State: Minnesota
Freq: G1-G4
TX Power (dBm): 30
Max Ant Gain: 33.9 dBi
Line Loss: 3.8
Max E.R.P. (dBm): 60.1 dBm

Site Name
Site # LAT/LON

RT25 Mayo Foundation·
44°01'12" 92°28'06"

RT26 University of Minnesota
44°00'23" 92°27'45"

RT27 IBM Corporation
44°03'29" 92°30'42"

'Coordinates listed for this site in the
application are incorrect.

Distance
to OS

27.6

28.6

24.2

Bear
to OS

325.7°

326.5

326.6

OS OS RX Max OS Signal
E.R.P. FSPL Gain Level (dBm)

60.1 -133.3 33.9 39.3
FCC Std. 20.0 53.2

60.1 -133.7 33.5 40.1
FCC Std. 20.0 53.6

60.1 -133.2 31.4 40.7
FCC Std. 20.0 52.1

(c) Copyright 1994 ~~
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UNDESIRED STATION PARAMETERS AND RESULTS:

Distance from DS to UNS: 47.9 miles (76.9 km)
Bearing from DS to UNS; 193.30

Desired Polarization: Horizontal
Undesired Polarization: Horizontal
Required DIU Ratio: 45 dB Co·ChanneV28 dB with offset

UNS UNS Dist Bear UNS REC RX Ant UNS Signal DIU
Site # E.R.P. to RX to RX FSPL Angle Gain Level (dBm) Sum

RT25 51.9 35.7 48.3 -135.6 97.4 +0.9 82.8 43.5
FCC Std. +2.0 81.7 28.5

RT26 51.9 35.3 49.8 -135.5 96.7 +1.5 82.1 42.0
FCC Std. +2.0 81.6 28.0

RT27 51.9 36.0 42.9 -135.7 103.7 +1.4 82.4 41.7
FCC Std. +1.0 82.8 30.7

(0) Copyright 1994
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TECHNICAL CHARACTERISTICS OF DESIRED STATION

WALTER L. BUSH, JR.*

STATION LOCATION: AUSTIN, MINNESOTA

CALL SIGN: WMH332 '.

FCC FILE NUMBER: 50715-CM-P-93

FREQUENCY: F1-F4

NORTH LATITUDE: 43° 38' 18"

WEST LONGITUDE: 93° 08' 49-

TRANSMITTER OUTPUT POWER: 43dBm

TRANSMISSION UNE LOSS: 4dB

MAXIMUM ANTENNA GAIN: 13dBi

ANTENNA TYPE: ANDREW HMD12VO

MAXIMUM E.R.P.: 52dBm

POLARIZATION: VERTICAL

ORIENTATION OF MAIN LOBE: OMNI

NUMBER OF ANTENNAS USED: 1

GROUND LEVEL: 1300' AMSL

ANTENNA RADIATlON CENTER: 350' AGL

FIGURE 3

(c) copyright 1994

"'License under modification
(03Q.ll )
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PROTECTED SERVICE AREA INTERFERENCE STUDY

'DESIRED STATION: Walter L. Bush. Jr.--Austin, Minnesota
'RADIO HORIZON: 35.8 miles • Distance to Desired: 7.7 miles • Bearing to Desired: 250.3°
'REQUIRED CO-CHANNEL DIU RATIO: 45dB
'REQUIRED CO-CHANNEL DIU RATIO WITH OFFSET: 28dB
'REQUIRED ADJACENT-CHANNEL DIU RATIO: OdS
'FCC STANDARD REFER[NCE RECEIVE ANTENNA USED

FIGURE 3
PAGE 3 OF 4

OlSlflED 6TAnON DATA UNDESIRED STATION DATA

A211~un1

FROI~ DESIRED
DISTANCE
FROM DESIRED

DESIRED DESIRED
~ REC ANT GAIN fB!:

SIGNAL

~

ANGLE TO REC DISTANCE UNDESIRED
FROM UNDESIRED ~.E2fh. REC ANGLE

UNDES

~ fB!:
SIGNAL M.J
~ RATIO

o
30

60

eo

120

150

180

210

240

270

300

330

o
30

GO

00

120

150

180

210

240

270

300

330

16

16

16

16

16

16

16

16

IS

16

16

16

10

10

10

10

10

10

10

10

10

10

10

10

·1281 20

-128.1 20

-128.1 20

-128.1 20

-128.1 20

-128.1 20

-1281 20

·128.1 20

-128 1 20

-128.1 20

-1281 20

-128.1 20

-1245 20

-124.6 20

-1245 20

-1246 20

-124.5 20

-124.5 20

·1245 20

-1245 20

·1245 20

·1245 20

-124.6 20

-124.5 20

62

~

~

~

~

~

~

~

62

~

U

~

~

~

~

~

62

~

~

~

~

~

~

~

56.1

66.1

66.1

66.1

56.1

66.1

66.1

56.1

56.1

66.1

66.1

661

62.5

52.5

62.6

52.6

52.5

52.6

52.6

62.6

52.6

62.5

62.6

52.6

329.1l

1.6

497

108.5

1503

nil. 1

2024

2235

2436

263.6

2838

305.3

3158

340.0

31.0

133.2

169.3

191.3

209.3

227.6

244.6

261.6

278.7

2966

145

10.3

7.6

8.2

11.6

156

19.0

21.4

22.6

2H

208

18.0

10.4

64

2.8

3.8

7.7

11.5

146

166

17.6

lH

16.1

13.6

-127.7

·124.8

·122.2

·122.8

-1268

·128.4

·130.1

-131.2

·131.8

-131.6

-130.1l

·129.6

·124.9

·120.7

·113.6

·116.2

·122.3

·125.7

-127.6

·128.9

-121l.6

-121l.4

·128.7

·127.2

30.1

28.6

103

185

30.3

21l.1

22.4

13.6

36

6.6

16.2

24.7

«.8

60.0

21l.0

43.2

49.3

41.3

21l.3

17.5

4.5

8.5

21.3

33.5

-16

·16

-5

·13

·16

-16

-16

-7

o

·1

·13

·16

-16

·18

·18

-16

-16

-16

·16

·14

·1

-5

-\6

·16

61.9

51.9

61.1l

51.9

SI.1l

SI.9

61.9

51.1l

61.9

Sl.9

SIll

51.9

S1.9

SI.1l

S1.1l

61.1l

51.9

51.1l

61.1l

61.9

61.9

61.11

51.9

61.9

918

88.9

15.3

1131l

89.9

926

942

86.3

79.7

80.7

92.0

93.7

890

848

n.6

80.3

86.4

898

1l1.9

91.0

78.6

82S

92.8

1l1.3

357

32.8

192

278

338

364

381

302

236

246

35.9

376

366

323

251

278

339

37.3

3!iA

385

261

300

40.3

388



PROTECTED SERVICE AREA INTERFERENCE STUDY

FIGURE 3
PAGE 4 OF It

'DESIRED STATION: Walter L. Bush, Jr.--Austin, Minnesota
"RADIO HORIZON: 35.8 miles • Distance to Desired: 7.7 miles • Bearing to Desired: 250.3°
'REQUIRED CO-CHANNEL DIU RATIO: 45dB
'REQUIRED CO-CHANNEL DIU RATIO WITH OFFSET: 28dS
'REQUIRED ADJACENT-CHANNEL DIU RATIO: OdS
'FCC STANDARD REFERENCE RECEIVE ANTENNA USED

DESIRED STAnOfi DATA UNDESIRED STATION DATA

A21~JUnj DISTANCE DESIRED DESIRED SIGNAL ANGLE TO REO DISTANCE UNDESIRED UNDEs SIGNAL [)'tJ

FROI~ DESIRED FAOI~ DESIRED f£!:. REC ANT GAlfi gjt ~ FROM UNDESIRED .!£!JE9. ill!:. REC ANGLE REC GAIN gjt 1mh ~
0 6 ·1186 20 62 46.6 2886 7.6 ·122.2 71.4 ·16 6111 863 398

30 5 ·118.S 20 62 46.6 200.3 6.0 ·118.6 99.7 ·16 61.11 82.6 361

60 6 '116.6 20 62 46.6 2661 28 ·113.6 161.11 ·25 61.11 86.8 401

00 6 -118.6 20 62 46.5 220.6 3.• ·115.2 130.8 -23 61.11 86.3 398

120 6 ·118S 20 52 466 209.6 5.8 -ll11.8 811.8 ·18 6111 839 37.4

1GO 6 ·118.S 20 S2 46.6 210 83 ·122.11 604.3 ·16 6111 87.0 405

\1J0 6 ·118.6 20 52 46.5 2236 10.5 ·124.11 43.6 ·18 6111 89.0 . 425

210 6 ·116.6 20 62 .6.6 23.(.6 11.11 ·126.1 2U ·16 61.11 00.2 43.7

240 5 ·1186 20 62 466 2463 126 ·126.6 6.3 ·1 619 767 292

270 6 ·118.6 20 62 46.5 256.1 12.5 -126.5 11.11 ·5 61.11 7116 331

300 S ·1166 20 62 46.6 269.6 11.6 ·125.7 30.• ·16 61.11 811.8 433

::i:JO 6 -118S 20 62 466 260.3 9.6 -124.4 111.7 -16 61.11 886 420

((!JIll!
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GLOSSARY OF TERMS

TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED) STATION:

STATION LOCATION:

CAL1.SIGN:

FCC FILE NUMBER:

FREOUENCY:

NORTH LATITUDE:

WEST LONGITUDE:

TRANSMITTER OUTPUT POWER:

TRANSMISSION UNE LOSS:

MAX ANT. GAIN:

ANTENNA TYPE:

MAXERP:

POl.AAIZATION:

ORIENTATION OF MAIN LOBE:

NUMBER OF ANTENNAS USED:

GROUND LEVEL.:

ANTENNA RADIATION CENTER:

TECHNICAL CHARACTERISTICS OF DESIRED STATION:

STATION:

CfTYISTATE:

CALL SIGN:

FCC FILE NUMBER:

FREOUENCY:

LATITUOE:

lONGCTUOE:

DC POWEfI{dBm):

ANTENNA 1YPEiPOlARIZATION:

MAX ANT. GAIN:

ANT AZIMun-i:

Clty and $IllIG 'ocQUon ollronsmAler s~o.

FCC Issued call slon. Blank II a new mallon.

FCC Issued IUe number. Blank II now Slallon wllh no knOwn assigned number.

Adulll channel number or subgroup.

Tl'8IlSmlller aeO!Jr1lPhlc laUJude.

Transmiller goolJlllPhlc Ionotlude.

Oulpul power In dBm bolof8 arrj losses.

AD Insertion losses In dB.

MlIldmum gain of Ironsmlll\nlJ antenna In dBI.

Manuladurer and model oliransmtlllng and anlenna.

Maximum EIlecttve Radlalod Power In dBm.

Polarlzallon at 8nl8nna.

Azlmulh ollho main radiation lobe In degreos: ·OMN1" If Omnidirectional
antenna used.

Tollll number ellrnnsmtl around olevallon anloMas In use.

Ground ElevaUon Above Mean Sea Laval olirnnsmlller slle In leel

Hel!Jhl olanhlMa rndlallon canlerllne Above Ground Level In leel .

Appllcanl. Pel1Tltlleo or Llcol15ee name as II appears on FCC appDcallon.

City and Siale location oliransmlller sDe.

FCC Issued caR sign. Blank lla now slElllon.

FCC Issued 1118 number. Blank If a new mallon with no known assk]ned

number.

Actual channel numbor or subgroup.

Tlllnsmllter geographic lalnuOO.

Transmllter geographic lon<Jttude.

OUlput power In d8m before any losscs.

Manufadursr and mo<1el ot Illlnsmftling antenna and cxJITespondlng polarlzmlon.

MaxImum {JaIn of Irnnsmftlln<J unlenna In d81.

AzImuth 01 tho moln mdfalkJn lobe In dooroes: 'OMNI" II OmnkJlroolonat
Mlonna u30d.

(c) C<Jpyrlghl 1993



UNE LOSS:

GL (II. AMSL):

RAD CENTER (It. AGl):

MAX' ERP(dBm):

INTERFERENCE ANALYSIS PARAMETERS;

SITE #:

NAME; LATA-ON:

DISTANCE TO OS:

BEAR TO OS:

OSER~

Os FSPl;

RX. MAX' GAIN:

OS SIGNAL LEVEl(dBm):

UNDESIRED STATION PARAMETERS AND RESULTS

SITE II:

UNS ERP:

UNS DlST TO AX.:

BEAATO AX.:

UNS FSPL:

REC.ANGLE:

AX. ANT. GAIN:

UNS SIGNAL LEVEL(dBm):

DIU SUM:

(ITFS.Allach lA)

Page 2 of 4

AU lreertlon 10s58s L'l dB.

Ground Elovalion AbOV9 Mean Sea lBvel of t:ansmliler slIe location In leel

Height of anloMIi tadlallon cen/el1loe Abovo Ground Level In feet.

MaxllTlllm Effective RadIated Power measunid In demo unloS3 olhelwlse noled.

Numeric llsltng of rocelver sKe loca1Ions as specltled In the ITFS appllcatton
analyzed.

Speclllc receiver slle I\8ITlG and corr8:lpondlng latltude and Iongaude as
eX1racted from epproprtale application.

Distance In miles to Desired Slallon ftammatlng slIe.

Bearing In deorees 10 Desired Slallon 11"IIrlSI1llt11ng slle.

Daslred Sl8Ilons efecllve Radiated POWer as calculaled lor the lIpp('Opctale
angle of roceplton.

Free Space Palh Loss calQllaled based on dlstance between desired station

lransmltllng slle and analyzed receiver stto.

Receive anloMB gaJn olienled wKh main lobe dlraded towards desired stadon
trammltllng site.

Calcufaled slanallnput level al receive slle for desired s1allon.

Correspondlng sUo number 8S llI(erenced In beglnnlng Inlel1erence analysis.

Receiver sKe Intormallon oxtraded lrom appDcatlon.

UndeSired Stanoo Ellodlve Radlaled Power calculaled lor parttOJlar angle.

DIstance In mileage between Undeslmd Slallon and receiver sUe.

Bearing In degrees 10 proteded receive sDe.

Free Spaced Path Loss calculated betwean Undesired Stallon and receiver site

analyzed.

The dlsaimlnallon 8Og1e cairo/sled lor Undesired Stallan.

Receiver antenna gaIn In olredlon at Undesired Stallon.

Calculated signal level 01 Undesired Stallon at recalVer sne analyzed.

Calculaled Desired to UndesJred talla for spedllc receIVer slle analyzed.

(cl Copyright 1993
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ATTACHMENT 1
UDS STUDY

GLOSSARY OF TERMS

TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED) STATION:

STATION LOCATION:

CALL SIGN:

FCC FILE NUMBER:

FREQUENCY:

NORlli LATITUDE:

WEST LONGITUDE:

TRANSMITTER OUTPLJT POWER:

TRANSMISSION UNE LOSS:

MAX ANT. GAIN:

ANTENNA TYPE:

MAX ERP:

POLARIZAnON:

ORIENTATION OF MAIN LOBE:

NUMBER OF ANTENNAS USED:

GROUND LEVEL:

ANTENNA RADIATION CENTER:

·TECHNICAl CHARACTERISTICS OF DESIRED STATION:

STATION:

CITY/STATE:

CALL SIGN:

FCC FILE NUMBER:

FREQUENCY:

LATITUDE:

LONGITUDE:

TX. POWER(d8m):

ANTENNA TYPEiPOLAAlZAT10N:

MAX ANT. GAIN:

CUy and Slala location ollransmillar sUe.

FCC ls3ued cad sign. Blank II a new slallon.

FCC ls3ued tile number. Blank It new station wah no known assigned nu~r.

Adual channel number or subgroup.

Transmitter geographic Ialllude.

Transmiller geographic longitude.

OU/put power In d8m be/ora any losses.

AU Insertion losses In dB.

Maxlmum gain at lransmilllng antenna In dBI.

Manuladurer and model or lIansmllUng and anlenna.

Maxlmum Effective Radiated Power In dBm.

Polarlzalfon at antenna.

AZImuth althe main radlallon lobe In degrees; 'OMNI' II OmnJdlrecllonai
antenna used.

Totat number at transmd ground elevation antennas In use.

Ground Elevation Above Moan Soa Levet oltmnsmiller sae In teeI.

Height ot antenna radiation cenlerllne Above Ground Level In leel.

Appllcanl. Permlltee or LIcensee name as II eppears on FCC appQcallon.

CIty and Stale location ot transmiller site.

FCC Issued caU sign. Blank If a new station.

FCC Issued Ille number. Blank if a new slallon with no known asslgned

number.

Adual channel number or SUbgroup.

Transmiller geoqraphlc laliluda.

Transmiller geographic Iongdude.

Output power In dBm before any losses.

Manufadurer and model ot lransmilUng antenna and corresponding polartzalJon.

Maxlmum galn at lransmlliing anJenna In dBL

(c) CopyriOht 1993



ANT AZIMUTH:

UNE LOSS:

GL (n. AMSL):

RAO CENTER (II. AGL):

MAX ERP(dBm):

INTERFERENCE ANALYSIS PARAMETERS:

DESIRED STATION:

RADIO HORIZON:

DISTANCE TO DESIRED:

BEARING TO DESIRED:

DES1RED TO UNDESIRED STATION AGURES AND RESULTS:

AZIMUTH FROM DESIRED:

DISTANCE FROM DESIRED:

DESIRED FSPL:

DESIRED RECEIVE ANTENNA GAIN:

E.R.P. (dBm):

SIGNAL LEVEL (dBm):

ANGLE TO RECEiVE FROM UNDESIRED:

DISTANCE TO RECElVER:

UNDESIRED FSPL:

RECEIVE ANGLE:

RECEiVE GAIN:

UNDES E.R.P.:

SIGNAL LEVEL (dBm):

DiU RATIO:

(MDSAllachl)

Page 4 of 4

Azlrntlth ot the maln radlallon lebe In degrees: 'OMNI' If omnidirectiOnal
antenna used.

AD InsertIon losses In dB.

Ground Elevation Above Mean Sea Level o/transmltter site location In leel.

Hel<)hf 01 anlenna radlallon cenlerllne Above Ground leve/In feel

Maxlmum El/ectlvo Radiated Power measured In dBm. unless otherwise noted.

Company name and location 01 desired Slallon analyzed.

Radio horizon for undesired atatlon In mUes InclUding 30" receiver height.

Dlstanco In mUes to deslrod slallon transmJItlng slle from undestred
slallon lransmllllng site.

Bearing In degrees to destred station transmitting sI/e.

Bearing In degrees from desired slatlon transmUllng site 10 proleded receive
slle location.

DIstance In mUes lrom desired statIon lransmllllng sUe 10 receiver location
analyzed.

Free space plllh loss calculated based on dlslance belween desired Slatlon
IrnnsmJlIIng sJle and analyzed recolve slle.

Receive antenna galn ortented wtth main lobe d1reded towards desired $lallon
tmnsmllllng slle lor maximum recepllon. Typically FCC slandard antenna
utUlZed except where Indlcated.

Desired slallon enedlve radiated power In pertinent dltecllon.

Signal level of desired slallon sfgnal al receiver slle analyzed.

Bearing In degrees from undesired lransmllllng slle 10 protected receive slle
location.

Distance in miles to desired station protected receive site location.

Free space path foss calculated (or distance between undesired station and
receive sKe analyze d.

The dlscrtmlnatlon angle calculated for undesired stallon and main lobe 01

receive sUe analyzed.

Receiver antenna gain In direction 01 undesired station In dB.

Undesired station e/fecllve radIated power calQJlaled for pel1lnent angle.

CalculaJed signal level of undesiled stallon at receiver site enalyzed.

Calculated desired to undesired raJ/o for receiver sJle analyzed.

Ie) CODyrioh! 1993


